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946766 Hsiao-shan 30 10N 120 16E
Hsiao-shan Electrical Machinery Plant,
Chekiang. Photo shows electric motors
produced for use in rural areas., The plant
was built in 1958. It manufactures hy-
draulic turbines and generators in addition
to electric motors.

1070635 Hsi-an 34 17N 108 58E
First 500,000v standard condenser in
China being tested at the Hsi-an Electrical
Condenser Plant. Equipment is used to
conduct scientific research and measure
ultra high-tension electric equipment,
. current transformers, electric cables,
etc, 1965.

1082429 - Shen-yang Transformer Plant 41 49N 123 22E
Final test of 220kv cable-
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Photo Accession No.,:

. condenser-type, meter current transformer
before shipping. First trial produced in-
1964, It is used to protect relays and to
gauge electric current and power. 1965.

1082430 = Shen-yang High Voltage Switch Plant
41 48N 123 26E '
New compressed air circult breaker being
tested, 1965.

1082434 ' 50,000kw duplex, internal water-cooled,
- : steam turbo-generator manufactured by
the Shang-hai Electrical Machinery Plant,
First of its kind in the world using the
direct water-cooling stator and rotor
coils, It has twice the capacity of air-
cooled generators of same size, 1965.

1082435 Shang-hai Electric Machine Plant, Min-hang.
- 31 00N 121 25E | | This is 25
the largest all-inclusive electrical
machinery plant in China, It designs and
manufactures various generators and motors
for use in rural areas. Photo shows up-
right electric motors being readied for
shipment. 1965,

1082436 Hsi-an Heavy Electric Equipment Plant
34 16N 109 02E | . 25
220kv condenser-type meter .transformer
being assembled, Trial model produced in 1964,
It is used for measuring and protecting
high-tension lines. Transformer formerly
imported from foreign countries. 1965,

1082437 ) Ta-lien Electric Machinery Plant 38 54N
: 121 35E Electric motors
on assembly line. 1965.

1082438 Pao-ting 38 52N 115 29E
: Pao-ting Transformer Plant storage room
showing transformer awaiting shipment, 1965.

943990, 1000922 Shang-hai Diesel Engine Plant 31 19N 121 32E
A I Conveyor system for engine 25

blocks.

1102385 Shang-hai Steam bine Plant, Min-hang
31 0ON 121 24E

6,000kw gas turbine being tested. This

turbine becomes a generating set when

combined with generator and does not

require a large boiler, Crude oil, filtered

fuel oil or natural gas can be used as fuel

for this turbine, It is suitable for mobile
power plants in oil producing areas. Trial model
manufactured in 1965.

Wu-hsi Diesel Engine Plant 31 34N 120 19E

| Low oil consumption diesel 25
engines being readied for shipment. GCan
be used in farm drainage, irrigation, pro-

- cessing farm products and for transportation.’

" Engines favorably received at Leipzig and

" Luzerne Trade Fairs.
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Che-chi Hydroelectric Station 28 41N 96 55E
(General views of dam) :

Hsin-an-chiang HE Plant, Tung-kuan
29 29N 119 13E
Transmission tower and transformer station.

4

G=«0-N-F+~I~D-E~N-T-I-A~L
Approved For Release 2003/12/19 : CIA-RDP78-04546A003100070001-2




STAT

Approved For Release 2003/12/19 : CIA-RDP78-04546A003100070001-2

CR/GR 332/00012-67 (3

CHINA'S ELECTRIC POWER INDUSTRY SUPPORTS
INDUSTRIAL AND AGRICULTURAL PRODUCTION
THROUGH INCREASED PRCDUCTION
AND ECONOMIZATION

large-scale Increese in Power Generating
vacilities in 1965

"he alectric power industry in China has roo.nt!y
ghowm ranid development, and it is meeting the developm
of indistrial prndnction and the demand for rural el v
fication., The electric power situnation during this yrood.ﬂ
is reported as follows hy the dispatches of the New China
Yews Avepcy,

'r “hina in 1965 power generatine facilities which -
sirpas: the rrand total of those in 1943 and 1964 were put.:
into vrnﬂnntion. .

ew transmission lines were strotched to main greine
and rn'fnn-prndnoxnr arens, and the consnmption of electrie
power ir thoze arsns was increased by 27% over the preceding
year,

Lt orecent, in most villages in over half »f the
2,177 twwian threuchont the nation, ele~tricity is haine ntile
iynﬂ far irriention, drainace, processaine of asricultnral
opactacts . and il1nmination of the houses of rural families,
cechionls, reople'r cormne offices, and cluhe,

“ha consnmmtion of elactric power in the rural areas
fn 1945 haet increnzed by 25 timos cormpnred with that in 1082
=~ the yenr prececdinz the estahlishmont of the penple's cowe
mmng,

chioat'g elactric povar industry fulfilled Iin advance
the »ranl tareat for 1045, Creat roesults were schieved in
1065 roeaprding gp s nradnetion tnd sumly of aloatrie power,

4 thuarno=nleectric powor stotiors a tota) of 1,40 tons
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of fual vas saved, and in tl's process of electric powsr sup=
ply, 490 million .11 of electrie power were economized,

A diapnteh of the Chune'ue Pginewen She (China News
servien) dated 2 Yay 19466 reports as follows on the situation
of olactric nowar in the rural areas.

tiren tho formntion of the pecople's commmes in 1058,
the elnctrifieation of rural areas had seen great progress
n hrond enrnl villaens of China, espocially fn the snburhs
of citina nud tha main fond and cotton proaduction centers.
4t nreeant the capacity of electric motors for farmland ir-
rication has increased 45 timos compared with that in 1057,
and thr consumption of electrie nover in the rural areas has
‘nevencod 34 times,  lleetricity has heen spread to aver
1,700 Ymion thronchong the natjion.,  "hne nrorress made in
rural cles~trificntion in the PYearl liver Delte, the Yanrtze
tver telta, the Merth China Plain, the Snncz-liao Plain, the
luan-cthrne I'lain, and the middle and lower roeches of the
Yan~tze and Yellow tivers is of considerahle scale., In snch
nationrl minority arcas as V'wancsi, Inner Monrolia, and Sine
ipn~ the use of electric power in rural areas is making
constanrt orosress, In the Tihoet Autonomous Resion sitnated
in the Soutreastern Platean of China, over 30 modium and
smnll nowver ceneratin~ stations have heen constructed in the
vast srvaral years. Jn remote mountainous areas where no

electricity was used, electric lichts now glitter like so
rany stars, '

“mmetruction of Power Stations in Several Places

The constriuction of power stations of late is as fole
lows: The Yvmher 2 cenerator (75,800 ') at the Che-hsi {
Vydroeleetric Power station heran its reneration in 1965,
and the “numher 3 cenerator is ready to be installed, Simi~
larly, the Yumher 3 eenerator at the lisf-ta-yang lydroelec-
trie rYower Station (2,000 L.} in opei Province atarted its’
gensration on 10 Januery 1965, The installetion of the Nums
her 5 ~enerator (72,500 1.0) at the I'sin-an-chiang Hydroe!le
trie or tation (650,000 17} was cormleted, and its Kiyme
ber 6 ~omerctor is being prosently installed. The iimbes:
zenarator (zenerating power wn'mown) at Nan-ch'ung-of® ing
chu -- th> first cenerating station on the Chis«link Ri
in Jzechwan Province -- has herin operation. The £ X
is news pertainine to small power stations in vaplons nl

‘van~Ttine rrovince «- In T'afi-shan lgicm
of *b~ Cverseas Chinese l'ydroslectric Power Staitan,(l
ir Wy nverseas Chinese) at Ta-lung-tune (over 2,000 ki)
‘ LS ETAIN wer 20 km oof hichevoltaze transmission lin

~' formal operation h2ran on 18 Novembes
inrvice, 22 Novemher 1965.) ~
™ nenm ' xzion, the Pai-hou !lydroclectric Power 3%
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(2,730 1) is under constrnction. Four sets of renerator
mits will bhe installed hore.

In the rural areas of the Li and Yiao Antonomous Chou
in I'ainan over [ifiy small hydroclectric power stations {ine-
clutiny bydrnnlic turbines caopable of zencration) have begnm
oreratjon. In the sare antonomous chou sre 23 hydroelectrie
nover stations and a caronp of hydraulic turbine pumping stae.
tions carahle of power ~eneration, Sew China Nowe Agenocy,

3 Oy 1044, )

"izien rovinee -~ The wastern part of the province
has -mter resourcer amountins to five million MW, At pragse
ent there are over 40 small powver stations scattered thronghe
ont villaees in the hills., “these power facilities total 30
times »nre than thosc of the lLiberation period, and thefe
meneratirs ceracities are more than 5™ times as great, The
Ten<th of their tran=misgion lines is 3,400 I'm, Tn 1065
nlans to ronstreict over 70 pover plapts with aver 1,500 ¥
capne ity ywers forrmlated,  Already the constriection eof 24
2lents with almogt 799 000 total eapncity hes Misen mdeprtalien,
(“hivi. euws lerviee, 11 Oeteber 1045, ‘ :

n Ve=hsi Taion tho econstruction of 53 small power
ients with oo toial eapacity of 1,800 Y hos hagn commleted,
and 17 ~cditional power plants are nnder conestriuction, (¥CXa,
2 ol 10600 .

Cvenesi Chrane Antononontr Chow —= IIOre NeweT menarde
tion Cor V' dnys e condivalent to tloi Zar one veor hefara
the L:heration.  he copacity of pouwer plants has heen in-
crensec aver 29 times compared with t7:3 early nost-Libaration
neriod, n addition to lar~e and medinm power plants, a
sronn of smnll hydroclectric nover stations hove heen cone
structed, (03, 1IN Cetohor 1065,)

‘n the Teemino and han-miao Antoriomous Vsien y
neapleta ~ommmas constricted o sroup of small hydroelectric -
nomer stotions in 1045, (€237, 1 Febroary 1966.)

Tinmen Provinee -- Thore was only a small powor nlant
nf 2hn ronacity in n=1i Tisfien hefore the Liberation, but
noe o hwdpeeloctric vower plant haz been constructed at [gfe
erh-ini,  "hus the sapply of eclectrie pover has hesn greatly
frmroved, Cinme~iuo Usinewen [China Yews], 5 Febhruary 1066,)

‘otha Veioghupnrapan-nn Thai Aiatonnamons Chou seven
grel]ecealn rever stnations bave now haan comploted and there
o i Uit nthere nov in eonetrrietion,

‘m Al Mhad farmine villazes in ITnehat I'sien of the
Coe=tere g Chivepo Sortonemens Chen onre found 23 smnll) hydroe
cloctrie noyor alanta, pnd U, 000 fopmine ranilies aro ngine
olr o drie 1 LAMARAS M

" i dehnr Antonoreiin crion e 'n thig antoe
nosnoos recion aver 300 madinm pnd apnll oncwer plants have heen
PP v A plactric soharntden ~raneity has hoor ne

crven et e i iree cogveorred 4o bhat o 1055, nforn the
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Y ihern+ian thers were only smill power plants at Urumchi,
‘nive, and Tabehenes, "t coniiderahly large power plante
havn ~71randy heen constrncted at over ten cities including
fpmeni,  *nelpema-i, Jhih=ho-tae, lashzar, and in the face
tory and minine districts, loreover, small thermo-electric
~ne T ydraclectric vower plants are under constrnction in
cerare: nf bajen seattered hoth north and sonth of the Tiene
ahon annining, at ever 100 State-operated farms, livestock
far~w, »wl at aamn meanln's commnes. (XCTA, 22 3entember
(EATRE
Tihnt me frore are over 40 medium and small power

e, notve Intter half of 1045, six small hydroelectric
nates atations wvere eammletad, and the plons call for the
conccrnetion of 12 power nlents. “'h2 renerating power of
nochy of those rances nsnally from 10 1 to several tens of
., and they are wuler eonstrneotion thronsh the investment
W tha eantera roalated to thae Central Covernment,

e Tn i Lrovines -= The larcest and 27th hydroelecs
{ric e v olatinan of the provires was completed and Legan
aner: tiny i the latter part of ‘arch 1065 (Lon xv); it is
sitrted alnans the Tanc-chui iver. (NCNA, 2 April 1965.)

“he Capacities of the Completed Larse Power Plants

‘hpeush these news reports we can judege that numerous
amall newer nlants have heen constructed in the rural areas
thre1r-hent the natiem. As to larze power plants, the Number
2 ~omerstar (57,500 7 7)) at the ''si=chin Power Plant seems to
hove heon omeration. And it is abont time for the LU, 000
© ~ ~wmnarator to bHe naed at the Yen-=kio-haia Power I'lant
(Lo noe ) on e Yellow itiver to hegin operation. n
1945, Ywdroeolectric power generating facilitics amounting
tn aver 100,000 17 ware comploted in liartin, and because
Wydranlo~tric remeratine facilities are naturally combined
with the degirmin~ of dams, it is conscquently imagined that

a lnree nunwer station has been completed on the Yellow River -

evat o in order to install these facilities.

‘3 to tharmal power ceneration, China has succoeded
ir the trial moannfactnre of a 100,000 I double intarnal
vnier-croled stenm turbine generator. It is reported that
this (Minngnedavelancd ~enerator, which directly cools the
stotar o rotor withi woter, can boost generation capacity
tn tvic~ as mueh as the air=cooled type. And hecause the
sn o0, menerator mmit has now heen mass produced for seve
era) vorre, there shonld he no technical problems in mass
nrataeiv e 50,000 and 100,000 17 cenerators.

Y3 ta mower trarsmission, transformers as larre a8

, 100 VL and 220,000 volts have been manufactured at
-¢on, laree tronsformers with cepacities of 240,000 EVA
Viave vecently heen manufnctured, “The advanced air-filled

i
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type 220,000 KVA high-voltage cirouit br‘.k.r ll befiag
dnced at the Mukden High-Voltage Switoh Plant,.

almo sucreeded in the trial manufacture of the

high intensity suspension type insulator that oam D¢

for 330,000-volt super high-voltaze transwission Yines,
to olectrica! condenaors, the now type of
trichlorobenzene as insulation infusion material

into being, Even though actual figures for rec

have not heen published at 2ll, we wonld not be

to find that the capacity of the new powe %ﬁc
ities surpaasses that of the total of 1963 and 1

Rationalization of the Management of
“odern Larze Power Plants

n one hund technolnzy has been improved in the
erating, transmittinc, and distributing sectors of China®
power industry, and management has been rationalized. On
the positive side, the latent potentials of facilities
heen Mz up, and a rreat amonnt of eloctric power is being
peocduced,  Tor instance, at the conference of the directors
of the hydroelectric sector of the nation in 1965, 1t was
racommended that the experience in the reform of enterprise:
marnrement earried ant at the Pelsinr Thermoelectric Plant
-- which is one of the main power plants in the Peking-Tange
ghan=i alran electrical power network -- he disseminated to o
nodern larce power plants throunrhout the nation. Jta cone
tents consisted of: (1) Administrative structures were
sirnlified; the pine scctinns of the entire power plant
vere reorcanized into five control teams; control was cone
OnntrnTod in the hicher section, and service was carried
out hw the servics suh-teams. (2} Oranches were aholished,
and the nracduetion of the entire power plant was orcanized
into the two larce systems of "noamer reneration operation®
and "facilities maintenance.” ‘nder the umified guidance

of the chief and nssistant engineers, specialized fuel,
hoiler, and cenecrator teclnicians were assicned. Thus the
kﬂ‘“]n])’ﬁ” control of facilities and operation was strengthe
rnedy allowine for the aolution of imnortant problems and
vnk"rww- «nfn and ecomomical operation, (3) 7The ranl's of
rnnq]r wortiers wore cnncentratec, and by consolidatine more
than NN inanacter-repair nersornel, renair teem imder the
uu€ﬂnv<n o a hither fivm was nr"nnlvnﬁ This renair team
was novaenad repair wobk not ondv for this power nlant hut
n1~~ for five otlier noaver nlants in the alectric power nete
vor', tlms sovire manpower at t'e otber power nlants. (W)
The ro e af rnqnnheli'lvtv nf each enrineerineg worshon
e z‘r-—(’*‘ Prad, “hne the limite of too detailed divisfon
of wor' wore hrol'an mn and the mathad of lettine one saction
tane core of other cactions woe adepted, (5) After the
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reform of the orranizational structure, the regulation syse
tem concerning finance and material supply was corresponds
in<ly improved, and the delivery of materials to worl: sites
was carried out, .
Throurh the forezoine reforms, the total number of
wor':ors at the power plant wa; decreased from 1,500 to 760,
Sven if the repair team was included, the total number was
decreased hy one-third. Yet broakdowns were repaired in
less time than hefore, and interruptions and accidents were
decreased., And the time needed for boiler ismition, the
starting of the zenerator, and for increased transmission
and connection was shortened. N

E i

The "oreirn-type 3ystem was Fully Reformed

To elahorate this, the Peking Thermoelectric Plant
baran 1ts operation in 1959, At that time there were come
paratively few such larce thermoelectric power plants: ...
thronghoeut the country. Thus the workers lacked mana
experience and they had to horrow the enterprise sans
mnethods of a certain foreign rointry. These management
mathads played a certain role in safe operation, ™mt
irrntionalities were fornd in practice. Electric power ..
cenerntion is extremely complicated, and tho relationsh s
amon~ the fuel, boiler, generator, thermal controal mat
clertricity, and chemical processing sectors is oxireme
close. 'The past monazement methods did not start from
characteristics o7 production, Mt instead from the euxpl
gis on "sncaialized control.” Thus one wnified produnti
pracess was divided inte six worlirhops, and each yorish
was equippad with a certain level of personnel and faci
tins. Moroover, too many sections were established fmim
part of the power plant, which resulted in mutusal res
Thus the reculatines system was unfavorahle to productios
Comscoquently, the organizational structure as well as
annnel orranization became huze. Moreover, the divist
of wnrk amone soctors was too detailed. The myston was
tno corplicated, and mutual accomodation was bad, This
rosnited in many ohstacles and problems not heing sol
in timo, and many persons hejnz engered in wastefu)
;ncanee this porver plant is a componént part of ¢
Tientsin-""anrshan-alran electric power network, o
snecialized wor of the plant had tn he controlled
by the control structure of the electric power netwol
the Pal:ine “lestric Power Company. 'mt the power plamt
wns operated as a completely indopendent produetidn i,
and ench specialized sector had its own organizatfom, .
fare, lar-e amomnts of manpower and materials were wasts
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The 0ld Generatins Facilities were
Revived by Technical quorm

At old power plants technical reform has heen oar ﬁ%
ried out to remodel old facilities and to improve the. ge
retine capacity snd efficiency, The Liaoeyuan Power
‘ndrin I'rovince, which was astablished in 1921, res
their old 1930 facilities into comparatively better fa 3
ties amongz the power plants of 2 similar catezory, and. 1%
thus hecame an advanced power plant. 1t is now lauded am 8
the "'a-ch'ing of the clectric power sartor.® At thig ol
700-20N rramg of coal were used for aach lut:, But in the
17st cecade, the workers at the same power plant carripd
01t over 200 comparatively larze technical reforms,
capacity of the old facilitiecs surpassod the lavel of
sim, and the facilities were hrought up to the most
vanced level amones power plants of a simflar type .

ont the nation. The amomnt of coal consumption dropp

tn the lowest amonz nlants of a similar type throuchoun
nation, The amount of coal saved at the nower plant dur
the nast 16 years has totaled almost 1 million tome. Th
conl 'mloading, coal transportation, coal ash eliminatie
onarations of the pnower nlaﬁ€ have almost heen complet
marehanized, 3

‘ne hoiler at the llsin-Tuan Powser Plant in N
hnd geme defocts and did not fully exert its capacity, ¢
acversely affentine the plant's power ensratinc capacity,
"12 mlant remodeled this Loilor in ihe lotter half of 196
and added approprintn aupplementary machine facilities in
ordar to combine the coneratine power of the main and B\ D=
ninrortary mochines, Conseqnuntly, the power zencratine
or;?nity of this p.ant was increased in 1965 by 10,000 ovey
1ok,

The ratoed ontont of the vmber 1 renarator at the
sanchine Power ‘lant ig 3,000 5, St when the temporatnre
A river water rose in sirmer, cooline hecame a nrohlem
arsoontnut dropped tea 3,000 ' .,  this yorr the warl-ora at
tle nInnt overenre the difficulty of matorial shortarae and
Adadad a eondonser to the zenerator in oradar 1o exnard the
conline arna, thus allewines tha genoratnr to finally proe
Mre ite ratad outmnt,

20 2 i1lion L wna nved in the Pavap
Digtrihution sSeator in 1003

‘v the noveor canaration and distri'mtion asctnrs of
shanesha i "smicinalit | eloctrie power was atilized hy such
moathods as Yoad adjn tment, and the coranmption of elactrie
nover ot the olart was acenomized, At the game tima, trensw
mission Ingoos dn various ficlds were reduced,  The tatal
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amount of electric power used at the plant and the total .
ammmt of power saved through the elimination of trmuil-'%ﬁ
sion losses by the electric power system in Shanghai aring
the poriod from January-Septembor in 1965 was over 28 mile
lion KW, . /
m the electric power sactor in Iiangsu Province the .
conswmtion of electric power at the main plants in such -
cities ns Nanking, Chin-chieng, Shang-chou, Wusih, and 800w
chaw was clearly defined. 1y adjnsting operation, servioe, -
and the hours of electric power use, a large amownt of eleUs.
tric pover was turned over to rural areas, The problem of
limited transmission capacity due to irregularity in the -
anecifications of leading wires in certain sections of the-
hi h-voltare transmission lines was solved, -lLarger amounts:
of eclectric power were poured into transmission lines in
excess of the safety cnefficient emrtahlished by the “regue
Jationse" 6f a certain foreion country, and the transferr

of part of shanchai's electric power to rural areas was
auceessfully carried out.

The worl:ers in the electric power sector in Manchuris
have achieved safe electrical supply, strengthened line -
maintenance and safe operational conirol of the electric
power natwor%, contrihiting to the economization of elece
tricity, As a resnlt of the strengthening of line ma
tenance in 1965, transmission loss was reduced hy 0.36k
over the precedines year. This alone saved 27.66 milliem
¥, o

sach power plant in Shantung Province strove to.
nomize electricity. At the Imang-tai Thermal Power Pla
it was cdiscovered that the consumption of electrio:
my the small facilities at the plant for one month e
to over 500,000 Lwll, Thereupon in 1965 these small fac
ties were reorzanized, classified, and measures were
0 reduce the consumption of electric power for miscell
nees., Consequently, over 3.80 million KI'VY were saved:
the period from January to September, .

Teectric power saved in the process of supplying
dnrine 1045 .hrouchout the country amounted to 499 millfe

‘hile Therm.l Hfficiency was Increased %,
Coal Consumption was Reduced L

As was mentioned eayliep, the thermal ¥om
s
-

thronzhout the nation saved a zross total of 1118
tons of fuel durins 1965, The coal consumption o
reneration dnring 1965 was rednced by 2% compared wi
The thermal efficiency of boilers has anproached 0P |
jinternantional advanced levels.

- 8 -
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In this yoar also production at power plants agross
the country has been better than ever before, and the gens
sumption of coal and electric power at plants has b
tically reduced. 1f we combine these together, it is det
mated that over 300,000 tons of coal were saved durink thé
rericd from January to Yay 1966, In addition, varions powes,
nlants need inferior coal to save over one millfonm tons of:
trod miality conl for the country, turning it over to stasl
and chemical fertilizer industries. This year the workers
at many power plants challenged various ohsolete rules and
enongervative modes of thinking which hindered inoressed pr
ductinn and economization, and at the same time they adopte
nractical orranizations and technical measures,

At the Tu-hsin Pover Plant, =enerated power reached
only 90 of full capacity hecause there were problems in th
ranufacturin: and desienine of three sets of imported tl-
chines. Some workers thouzht §it would be extremely Aiffi.
enlt to improve the power conerating capability of the fae
cilities beyond the nresent level. But during this year's
movement for increased production and aeconomization the werk.
nrs corrected their wrong thinkinc, consnlidated their basie
training for operation, examined rules in detail, and found
ey points. They rencated their research, made holt tests,
adopted several effective measures, took out two useless
vilves from ench sget of machinery, raised steam pressure
ard steam temperature to the specifications, and raised the
cenerntinz power of the facilities to the desizned capaoity. .
Thronth only this one reform, more than 10,000 tons of coal
were saved for the vear, Coupled with other measures, the A
cral consttmntion at the Mu=hain Fower Plant during the first
ararter of 1746 was reduced to 3] zrams per k41, which im
a new reeord,

At the Yanz—shu-p'n Powar I'lant in Shanchai many worke
~re neEad to he hoimd hy foreisn ways and nld hahite., They
fioured that they hnd to supply water with three sets of feed
purne to the hichevoltage Moiler, otherwire it would affect
anfo cneraticon,  nt this yoar the workers holdly proposed [
tn revove one get of feed pumps, nnd earried ont rapeated
tests itk the gupport of the factory leadership, As a re.
@l it wiw nrovad that twn Rets of pnmps wonld completely
antisfy the hirbevoltnes haflar, Thir mensure reanlted in
the econemizntion nf facilities na well as the economization
nf over }m";rm ol per r!o.y.

"his yenr the wor%nrs At the !maj-nan Power I'lant dew
gtroyed houreeoiy "anuthorities,” ohrolate rnles, and 6ld sygae
teme ta nttain vrest producti n,  "ha power censration during
Jrae s inereased hy 7,5 ovor tha averacge durine ths pariod
fram Jannry to ‘ny, and hy o over the corraanondine nariad
SOy et durine dnly wns o ineronsed hy 8,2, In Aurust,
posver ceneration was nereased by 2,18 millien i, and during

-0 -
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thir month the hiphest record of power generation nper day
was achievod. At the same time the power consnmed at the
plant was markedly reduced compared with that during the
coarrespondine nerind of 1965, The coal consumption rate

at the plant ronched the ndvanced level stipulated hy the
“tate, and the cort of power zenerntion was drastically
radnced, At the same time, thoe same plant is exeocuting the
rlan for safe vower coneration,

The :lectrification Vethod that fconomizes
several Dnndred Villion FWH

Not lonr arn the Ministry of Water Conservancy and
ydroelectric I'owver held a national on-the=spot model np=
eration conference on electrifination work at Anshan Mmie
cinality in Liaonine I'rovince. At thisr confererce the great’
reanlts of electrification work which had been well dissem
inated during the nast year were fnlly examined, and expere
iences pertainine tn this were exchanged,

Nectrification work methods call for carryineg out
inspnctinn and ropajr of high-voltace lines and facilities, -

If thim were to We practiced throughout the country, at 1
soveral hundred million additional Eil' of electrio pnwer
could Ye supplied, and with this mmch power over ten milliom
tons of chemical fertilizers or ateel could be produced,

Zlectrification work wae initiated in foreign coune
tries in the 1930's, but only a few nations have adopted it
In China it was first tested and studied in Manchuria in
1753. In 1057 a series of insulating equipment for electrt
fieation of power tranemission lines was made. Jn 1932 the
worrrs of the Anshan <lectric Bureau succeeded in testing
them an lines of comporatively low voltare. Thereafter the
Tachrical Improvement 3ureau of the Northeast Electric Powes.
Vanarement “ureau succeed in testing the equipotential me:
af power transmission on super hizh-voltage lines. At pre
electrification work has heen spread to 27 provinces, smic
nalities, and recions throurhout the nation. The number of
tynes of wor® covered hy this has hesen increased from ten:
170, and the rance of voltage 8 frem 10,000 V 35, Y,i
117,600 ¥V, and 220,000 V, ulertrificntion vor* 1
ried out nnvnhore, includinv plateaus, rivers,. uountuimb.
extremely hot south, and the extremely cold north, ?h&
for electrification worls are small and licht.weicht, snd
he tied torethar so that they can be carried $n a knqpuach&
Yany aspeets of clecirification work have reached the worl:
mqqt advanced level or surpassed it. some of them are not

moan nth»r cormntrias,
‘fication work is rreatly advanced in ﬂh )

fyrther expondine tynes and ranpge of algotri

oot w ceus arcas electrification work is added ‘o e

- 10 =
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regular inspection and repair methods. 1f this is parp
out, there will be no interruption of current and- the

of industrial ard agricultural production will be : j
Some mmita, after having executed electrification work
throurhont the entire electric supply system, are makiy
studies to change the partially electrifijed work in. the
transformation and distribution systems to entirely el
fied work, <lectrification work is alan beinp :

the power ceneratine syvatem, If tests are successful, g
would have a czreat impact or the socialist construction of
Thina.

“hira entered her Thipd Five-Year Plan this Year,; and
she is promoting socialist construction amid the zreu§ PO
letarian enltnrnl revolution. The ~ational Holiday 4 32
vt hand, ard many reports of increases reoduction at many

plants are comine in, which eives rise to a very bricht sute
len,  "he eclectrie pover industry vhich supports this fndnge
trinl nroMection will hHe asgirned a ~reater dnty fn the fue
i, Tt thife year it will show a “2valonment surpassine
that of 12475,

Phota Captione:

1. it the “#In-an-chiane j'ydroelectiric I'nworp Flant (/50,000
), whieh waa desiwned and constructod fer the first time
by ‘hina alonn, cenerators 1l (72,590 L' each) hawan oper
atien in 197, Thus the eonsumption af leeteioe power in
the rural arens of Chelriane I'rovince wns increcged over 100
timo: camparad with 1057, I .
2, “hia da o dermorstration of eloctr “1oation work hy the.
worters of the elertrie pover manaceme:t snantor ai tl.e Hgin-
rr=chian . 'yidreelectrie awer Plant in Chelciane Province in
gt Mipe, lectrification worl: which does not interrupt
~irrent ane anables tha inspoction and renair of transmise
rior lives ig halnful {g 1the snnnort of inMnatrial and arrie
erltare) neoduction, and it saves a laree amount of State
Coard -,
T The Yiimher 2 eopopnter (75,500 1 1) at the “he~hsi !'vdre-
olectric Sovap 2lant in 'inan 'rovines horan reneratine in
Yore, Trii nlard gy dosfnnd, eongtricted, and equinned hy
fonecn connsility nlena, 18 total cutmt 1s over 400 000

y ont it trinsmita olectricity te nairhhorine industrial .
reciove npd ornral srona i the Tung=1!iny Take area., . fro v &P ;

mormeice o vioe af thn (hoahs viroeloetrie Pawop Plant

o Vonon crovinea, Tty construction wae hnonn in July joxp,
doner conerntion oanneity of ite fretliliea is B3g non v o
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and its annual averare generation reaches 2.35 billjon KiH.
As of thoe summer of 1965, Numbers 1 and 2 generators were .
in operation, (."/.~ Doy ewd )

5, In the suburbs of Shanrhai “unicipality transmission
lines are being rapidly expanded, and the area of electrie
irriration is beine markedly increased. The photo shows -
worlzers of the Shanghai Zlectrical Supply Bureau working
on super hirh=voltage trensmission l1ines. /(¢ /(o 1Yy«
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ACCOMPLISHMENTS OF CHINA'S POWER MACHINERY

Lo

In Thina, 8ince 1960, the Ta=ching 0i1 field has been explo

and the crochemalkd
61l has boco e

ocourred that self-aupply

t with this, prodwotiem.of
diesel ¢ii;i- nd otiaer power machines which use oil and oi} s a8
fuel has suddeniy begun to advances That result has been ple Lo
shown in sueh nows na Successful trialemanufu~ture of x G,OOObki!ona
€25 turbine and cuccessful trialemanufecturs of on 8,820=horsepower

marine c¢ie.nl engine,

5,70C-Kilowatt Gas Turbine

‘ccording to a New China News Agency Shanghei dispateh of i :
December, Chinals first gas turbine was successfully trialemamufactured
recently 14 the “hanghai Steam Turbine Plant, E

The structire of the entire

it d8 centraily controlled by gauges, opsration is convenient, and all
econonic ~nd *echnisal characteristics are at g quite sdvanced level,
This gas turbine eunsiats of three main Jarts « air cOnPressor, Com~
bustion chambey, and turbine, = and with tne -
accessory couirment, it forms one generator, As the recult of continugue |
crerationel cene-ation for a quite long period of time, it has been ¢
shewn tha! when the unit is set in operation, the
rated outrut in a conparatively short pericd of t
et amovnt of elacgtrie pover, and that itas efficioncy 1is &00de The
Jtate Ineroction Tommittee formed by the No, 1 Yachine Industry Peparte
meat, 'ater Utilizalion and ¥lectric rower Nepaztuint, and related units
or Munchat, affirmed after irs,ection that thiz uiitey efficlency is
€204y i3 Hperntion equavle, i+c terting quicl, and thzt it conforas

te desien recuirenents,

generator reaches
‘e, sending out g
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This gas turbine uses heavy oil or filtered fue) o0il ss fuel,
and can use ratural gas if slightly altered. This unit has no large-
volume boiler aa well as its accessc y equipment and pipes, and a
boiler room snd coal yard are also unnecessarys Also, the volume of
the entire unit is small.and its weight light, and ocompared with a etean
turbine powerplant of the same cepecity, in construction, metal material,
the powerplant building, and investment in equipment can 81l be reduced
by acout one half, Also, since this equipmeni has both automatic and .
manual control and automatic safety equipment, operational and mainten-~
ance .ersonnel are creatly reducod.

4is unit can be used in construction of movable poverplants,
nnd since it is esvecially suitable for use in oileproducing areas of
1ittl~ water or coal, at the present time in which Chinat's oil industry
is advencing, production of this gas turbine is considered %o have
creat significance.in development of the Chinese economy, Also, sinse
this gas turbine can generate its full load in a comparatively short
reriol of *ime after being set in operation, large-sized powerplanta
of irdustrial cities can regulate loads at the proper time by setting
the pas turbine in operation at times of peak elactrical consumption,

Gas 4turbine power equivment is somsthirg new whioh has a his-
tory of only e little more than 20 years in the vorld. In China, in
1964, the Yanking Turbine Plant built China's first gas turbine for
industrial use, and the capacity of this first equipment was 1,500
vilowatss, The fact that about one year after that a 6,000-kilowatt
-as turbine wes successfully trial-manufactured shows China's speedy
techrnicnl development in this field,

Tn the course of trial-manufacture of the 6,000-kilowatt gas
turbine, workers and technicians of the Shanghai Turbine Plant received
~trorg nscistance of more than 40 related units including the Railroad
“lectrical Induntry Bureau of the Weter Utilization and Klectrioc. Povex
Leorrtuent, Huatung Slectric Power Design Academy, Shanghai Electrie
“achinery tlant, aand Chinghua "niversity, and many new processing
methods, new techniques, and new materials were made and used,
Jorertically-made materiels were completely used im the conztrwctiom
of equipment, nnd it is said that even though rotors and blades whiech
were nale us.ng domestically~produced steel material are operated at
Vien teaneratures of from 600 degrees to 700 degrees centizrade and
nt w¢1y low temmerature3 of several tens of degrees below zero, good
nechanical efficiency can be mainteined, .

#,820-liorsepover Marine Diesel Engine

Ancther 196% accomplishment of China's powver machinery which
shouid bLbe mentioned ie the successful trial-manufacture of China‘'a
firet 3,300ahorsepovar heavy-model low-speed diesel engine st the :
Changhat duting 3hipbuilding Plant. 48 a result of this diesel on‘&g"l
rusing heen installed in 10,000-ton-class large-model vessels and n
tavirg condncted sea navigation, it can be said to have been demonstraf
+ st 1ts efficiency is good, and since during the past few years 4a i
ina, elthough conetruction of large-sized chips and producstion teeh
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niques of hull construction have advanced, in marine msohinery it

not heen possible to produce diesel engines and they have had to be
imported from foreign countries or substitute stesm enginesd, suscessful) -
trial-zanufacture of this large-model marine diesel engine holds epoohe
making significance for chink's shipbuilding industry. )

According to an 18 November dispatch of the New China News Agenay,
at the time workers of the Hutung Shipbuilding Plant began trialens
fectire of this machine, there was no cal dsta 0
+o and »1u0 there were no machines or
cesuing large-model itenmce Recause of that, some perso
tha+ it wes possibly too soon to now construct such a large diesel
engine, and some DcTsony advocated that technical data be brought in
from foreign countries, At this time, & certain ospitelist firm nenbe>
com: on a vieit for business talks and gave the terms that the price
for rlans was several hundreds of thousands of dollars and that suda |
scquently, a< China produced each engine, four percent of the price k
would ba paid, and even if none should be produced, several tens of
tnousands of dollars would be paid cach yeaTe Worlzers and technioisus
of the shiptuilding plant, hearing of these severe terms, are said to
k-ve bestirred themselves to tTy to contruct this 1ar5¢-nodel,diolol
er:ine by their own efforts. a

Before setting about manufacture of the entire machine and with
the objective of maining experience, they first built a singla-cylinder
exrerinental mrchine, In this construction process many experinents
wore advanced end much data came to them, and from this, basic dats
wag obtaineds It is said that many experiments failed, but they wers
aterted avain soversl %imes, and with repeated experiments, the various
parte vere iaproved cach time,

In tne nrocess of construction, the method of the three consolida=
tiona of nanngement, workers, and technicians was edopted at this shipe
yard, and nany combined na: ive and foreien machine tools were nevwly
made, nud equipment necessary for processing large-model parts of a
weight of nmnce than 50 tons was manufactured by their own efforte.

At the same time, technical innovations and technical revolutions
reachine several thousand items weTe realized in the antire plant, and
no* only werae construction problems of the lsrgc-model diesel cngine
solved, Lut vroduction efficiency was increased and technical experience
wan cainede

\130, in consiraction of this diesel engine, the plant, univer=
sity, end research jnstitute joined together, and the three items of
desipen, construction, and use, wore unitedly advanced, Such unite as

~hai Chiaotung University, ship Design Academy, Hsinhua Powar

ry Tlent, shanshai Ship Flani, and the Hutung Shipbuilding Plant
i cereed design groups and conducted on-the-spot designinge MoTe
Lian 200 umite of the entiTe conntry also provided special materials
cor conotruction of this in vant product, solved experimental and
rorearch nroblens, nand accor.. ished processing tasks.

A 7 ,000-n0y 2 0WET nATINe dienr1l engine was also manufactured

~ryvini last vear, In orde- to limit weight %o nine tons, the
ceenniques of welded stael plate structure and supercharging
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New-Type Combustion Chamber Nesigned in Tientsin

According to & 24 Ootober New China News Agency dispatoh, a
new type of higheefficiency combustion chamber,whioh is the most ime
portant part of a diesel engine, was designad et the Tientsin Internal
Combustion Research Institute, and it is considered that this new
accomplishment will make a great contribution to further development
of Chinat's internal combustion engire industry, :

This internel combustion chamber is called a "compound type"
and has "air injection" and "solid injection." This is the direct
result of diligpent research continued for the past seversl years by the
Tientsin Internal Combustion Research Institute concerning increase of
combustion efficiency, According to results of experiments, this type
of 17<horsepower diesel engine can put out 13 to 14 horsepower of .
power, and fuel consumption is lower than other types of diesel enginss
which China has produced previously,

In tuis "compound type" combuatinn chauber, part of the fuel is
corzumned by "air injection" and part is ocnsumed by “solid injeection,®
and the proportion can be adjustede Since the good points of hoth the
old fuel jet method and the new jet method have been adopted and oome
bined, starting of this new engine is easy, it does not give off noise
or smoke, nand its vibration is at a mininum, Various fuels such as
diesel oil, petroleum, and kerosene can be used,

Recent Situation of niesel Engine Plants

The above are China's latest accomplishments in advanced, largee .:
model power machine production, and in addition to this, production of
vmall-model power machines for the nurpose of advanoing water drainage
and irrigation in agricultural villages, agricultural machines, and
mzchanization of processing of agricultural products, can ba ssid to )
nave truly been advanced with great horsepover. In internnl conbustiom
eurines, aside from coal gas engines, diesel cngines, and gasoline
2ngines, such things as free-piston gas diesel engines and exhaust
irtensified diesel engines have been produced. According to a 12 0ot
over 19€4 dicpatch of the Chungkuo Hoinwen, it 1is gaid that im powey
for agricultur 1 nse, scveral tens of kinds of power machines were
produced in 1964, and that if production capacity is caloulated in
norcepovwer, i has increased to more than six times that of the Pirst
PivewYerr Plan (1 "‘53-195").

lclow, we will briefly list the prescnt status of principal
dicsel engine manufacturing plants as recently reported.

Shianghai Diesel fKngine Plant

In les: than two years after 1958, morc than 600 pieces of
speculized vgripment were manufactured and 7 automstic and seniautoe
ratiz production liner were constructed, Alao, the model 135 Tunge
“anc-pei dlesel engine which 1s of Chinese de ign and was auooaaafnfly
prod iced by technical efforts within the plant is of excellant quality
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and ell of its materials are domestioall

duction task of the model 13% Tung-feng-pai disse anging.
Plant's principal product was increased 33 D )
year and fuel nozzles were inorsased 39 peraent,
of realizing this production task, 1,272 technicaX
Tealized in the first quarter of the Yyear alone,
reduntion plan was exceeded, Also, the plant is %
in wne 1 Anril 1965 issue of Jenmin Jih Oy . s £9:

who 18 the resionsible designer of the No, 2 Design Sec

1 Machine Industry Departm-nt which designed the ¢

plent, was publichad, and according to that it was

expansiorn derim assignment that investment would j
(2,850,000,C07 yn), but as a result of the design i¥ o
355350,000 yunr. Yowewer, there was waste in that desige, A
rezuli of enuvcking and tevision, it in ssid that 14,030.30@

investment w0 saved,
Wakan bow. » Lachinery Plant

Piesel enines Previocusly used in China have been of tﬁﬁ
eooled type, Lut is plant succassfully trialemanufastured an al
ecooleda v il rire des. med by China's own efforts (New Ch
New: o S ke tber 190%).  This 20ehorsevower aire-cooled diongd

# 1,500-n0our endi rance teat, and it was affirmed €0 e
G otna w kind o water-oooled diesel engine nodel,
. neoemouant of corper nsed are lews than the wate
&

1
“ine Flant

volooens of five quite largeescale nlants in Vuhen .

: ctric rotors, diesel ergines, and xns ansines of
CweYe  Binec ternufacturing 4is very first angine
hns sueeliced 50 persent of the diepoel enganen used
Mol Province, and its 1963 sroanction oxces

Ylent

~lort o roudd only do "rough work" such as
begri production f diesal engines inm |
tugtrinlepgricultuerml ~odel T% hana tractare,
L ef uniing diesel ongin:s for four Jeara,
ploet vna compaintively weak and it did
valon -, ne 2 o0la necuntery for manufeoture
s e rdy wornetu wers given technioal ine
“yon tochnical innovation uovencnt wag exe
fpront bv thedir own efforts wau undertaken,
ottty Plrepriate wore drvawn up for wope
“lew racuucar; for production of diesel
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anginos, and high=precision, high-efficiency facilitier inolud
things r3 dismond boring machines, revolving-table silling mse
and flnid-pressure profile lathes were designod and trinl-uanuls
and it becrme posnible to produce diesel engines, and it ig
About one out of two of the machine tools used in the plsntls
are eitk:r nnde by the workers or rebuilt by them, and they
rapute in tlic Wuhan maohine industry community,

Deiren Dieccel Engine ¥lant

The 2-10 model 20-horsepower marine diesel engine
rroduced and supplied to fichermen, this speoial-design 4i
after bcing usad experimentally for one yesr by fishermen, 4f
dictricts of Thou-shan and Lu~ta, formally entered yroduct
tise of the engine is omall, its weight light, and 51
Are conpiratively easy, and et the same tine, vibpatd
is economized, and it is suitadle for povering
When this diesel engine and related equipment ay;
veasels of l5-ton carrying capacity going out fimk
weather, seven to sight nautial miles per hour can ¥
even when fully loaded, they can travel four to Live
per hour, hen a starting electrie motor is attashe
engine, faut starting is assurnd even in times of
ing rainstorms and at temperatures of less than 1
When a ,uiley and smallesized generator are attached:
enigine, the net-winder can be operated with the gene
and at nirht it can be used for illumination,

Eiingsu Province Changehou Diesel Engine Plan:

The nodel 1958 diesel engine is produced, and azide
uged for .owering hend tractors (pover of "industrial-agri
7" i3 model 16%), it is mostly used for powering dxtinagtﬂqll
ges and procensing of agrioultural by=-produsta,
v year, alter reueiving a letter from & certain conmune
#gien in rirngsu Province saying that the cone rod of the
dicsel engine

nical innovetions were made, and the qualifying rate of the Jy
cngines was raised ta 98,9 percent from 90.5 percent at the end ;E
previcus year, and the qualifying rate of prinoipal parts wase

%0 %)e9 erecent trom 94 percent at the beginning of 1965, :

Yanciai Clengfu Power l'achine Plant

~1" dienel) angine ig produced, and coming g
nothis sagine, they recently designed by

e 105-2" diverl entine wnich ie sufted to ¢k
feru and i also economical apd rational, Th
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diesel engine, as compared with the old product, has frem two to ok

more horseponsr, its weight is 40 kilograms less, and ,u-‘etmtm

simple.

B
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Levcl C.eatly %aised Since the Liberation

Gen. ine developrent of the Chinese electriocal machinery industry
huag oceurr:t since the time of the first five-year plan, Prior to that
trers were ubovt 30 electrical machinery enterprises but they could only
produce ordinary generators, electric motors, and transformers. Puring
the first five-year plan lerge-sized electrical machinery plants, stsam
turbine plents, boiler plants, high-tension switch and rectifier plsuts,
nigh-tensicn irsulator plsnts, electricity condenser plants, insulating
m:terial plante, electric meter plants, carbon brush planta, and other
nidern enterprises were built throughout the country, being provided
is buttle formatiuns With the 16 years of construction since the birth .
o' the new Chira, China's electricel machipery industry has accomplished
#veat transficuration and it has completely extricated itsolf from the
previous backward situation in which the kinds and standards of produoss
07 the eleztrical muchinery industry were few, products did not have
u it qualivy, rad the majority of raw materials depended on imports fiom
foriedgr coustring, At present, self-supply has become possible for all

ntries D oamchinery and equipment censidered necessary in various brahokes
cecvmy gy e gre ter rart of a number of high-grade,
heorcit. covwlouval rachinery produsts,  The
eclectrical machinery industry heve more than
i+ quality of products has also advanced re=

»

ety

nasoof Lroaudc s of i

cubled since 1457 and
rriebly,

In electrical machinery and appliances, quantity productiom of

Loy uiawkilouatt thermel electric generator units as well as 725 500=
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kilowatt hydroelectric generator units and 5, 000=horsepover marine: tuie
bines for use in ooean navigation have been manufaotured, and 1t has
cecoms possitle to produce in quantity transmission and transformer
¢lectrical equipment of 220 kilovolts amd belov, In additiom, sm
alectronic statie eleciricity accelerator of several million ¢ v used

in atomic energy research and as a source of rediation has heen manue,
factured, and production is beins started, :

Aside from the new series of products which has greatly developed
in medium and smell-sized electrical machinery and lov-tension electriecal
sppliances, several thousands of altered form products suitable for
various climatic, environmental, and use conditions have besn born,

In addition, electrical equipment has been manufactured vhich is combimed :
vith important products such aes automatic &rgon &ro velding machines,
shock-wave spot welding vachinee, snd other kinis of new-type welding
equirment, vacuium induced electricity furnaces, vacuum self on.
electric furnaces, hydrogen gas carbon PiPe annealing furnaces, 25,000=
ton synthetic ammonis equipment, 1,513 m3 blast furnaces, 1,150 mn lump
rolling machines, 4 mJ excavating machines, 5 m hoiste, and mining
machinery,

In electric meters, precision neters such as 0.2-class precision
meters, 0.02-class precision meters, and O,l-clesas zedium-frequency
experimental equipment are generally combined with general-use electrical
machinery products in the country snd satisfy requirements for conducting
general measureusnt experiments. In electrical nachinery materials, ‘
silicon insulating paints, glass-fiber reinforced epoxy resin insulated.
produ:*s, ferromagnetic permanent zagnets, precision eleotrio resistance
wires, alloy switch points, and many other new-type insuletion materialc
&3 vwe'.l as electrical machinery alloy materisls are being manufsctured,
and generally satisfy production demands for electrical machinery pro-
ducts,

Compound Inner Water-Cooled Steam Turbine Generator Unprecsdented
In the World

in the cverall orderly deveiopment of all branches of the national
econory, the electrical machinery industry is also steadily growing at
present, This trend sppears in the previously-related large~sized,
prec.sion, newly-producud, complicated, high-grade products which are
being produced one after the other as well as in the development of S
production quantity and quality of distributed and practical-use products™
seen in the increased production of electrical machinery for farm villagee,
¥rom uvltrauodern to ordinary items, trey are generally trying to quickly
catch up to the world level, and among them, some have already surpassed
for examnle, the compound inner vater-cooled steam turbine generator
whizh directly cools coils of stators and rotors with water has not Yot
been oicces: ful even in the world,
The compound inner water-cooled steam turbine generator is at
‘resent the most advanced of the various steam turbine generators, In
ene "ator, ccils are wound in the rotors and stetors, and wvhen elec-
ricitr is generated, tho leading wire heats ap from the great electrical
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current, Since the insulation material of the coils can for a long period
2f time usually withstand a temperature of up to 130 degrees centigrade,
when the temperature becomes too high, they burn up, Consequently, this
becomes a factor limitingthe generator's capacity, and conditions for
increasing the capacity of the generator become making the coils with
insulating material which withstar)s high temperatures ao that greater
electrical cu-srent can flow through, improving the cooling method, and
meking heat radiation of the ocoils good.

There are inner and outer cooling methods, Outer cooling is elso
called indirect cooling, and since it cools from the outer surface of
+he coil irsulation layer, the heat radiation effectiveness is not very
good, later, inncr cooling was adopted in which the coil leuding wire
is staggered or it is .ade with an empty center and the coil is cooled
with the wind applied directly to the copper wire, This is much better
than outer cooling, and at first the gas used for cooliny vas air, but
later, hydrogen was adopted, Fluid zo0cling has nlso been developed for
about 10 yecars, and this uses oil or water instead of gae in cooling.

Cf air, hydrogen, oil, and water, water has the greatest cooling capa=
bil‘ty, and i the cooling capability of air is made 1, hydrogen is 12
to 1% and water is 50, The first successful use of inner water cooling
in the world was in 1956, and that was with only the astator. Inner
cnoling of rotors has been discussed in internationel literature, bdut
gince solution of some of the technical problems is diffioult, as of
now 1o country has been successful in it except China,

Crapoling With World Advanced Technalogy With Four Yearse of
Experience

In 1958, when .. second five-year plan hegan, it wes planned a¢ .
the .nanghui tlectrical Machinery Plunt which makes steam turbins genersters .
to within two years trial-marufscture a stator inner water-cooled amd ‘
A rotor inner hydrogen-cooled type steam turbine generator, catching
ug with the world top level, At that time, not a few people thought
that since China had only a four-year history of manufacturing steea
turbine generators and foreign countries had finally srrived at this
level after 60 to 70 yeare, the speed would be considerable if this
plan were realized, However, througnout the couatry the situation of
the rational ecorsmic Great lLeap Forward soon appeared, and in it,
¢hekirng Un.versity, in cooperation with the Cheikiang Hsiacshan Electyriosl
Facninery Plent hegan experimentation on a small-sized generator with
rotcr inner water cooling and menufactured one small-sized compound
i..ner water-cooled steam turbine generator. Fmployses of the Shanghai
zlectrical Machinery Ylant also did not wish to follow behind foreign
countries., Thareforo, they changed their plans und set ebout design
end triaslerapufacture of a compound inner water-cooled stesn turbine

<ierater and succeedcd in making one of 12,000 kilowatts.

After succeeding in trisl-manufacture of the first compound
inney water-cooled steam turbine generator, employees of the Shenghai
le~*rical ¥achinery Plant continued a great emount of experimemtetion
en !l cocunulated definite technological experience. In 1960 they slso
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Seme Other New Eleotrical Machirery Products

Success in manufacture of this compound inner water-coolad steam
turbine genarator was first announced t)1s year, and 1t 4s said that it
has slresdy had normal operation for nescly 300,000 hours irn 17 pover=
plants and that the amount of electricity produced has reached more than
3,000,000,000 kilowatt hours. Consequertly, it can be said that the
fact thav its efficiency is excellent has been adequately tested,

In eddition, there are the following new electrical machinery
producis which have been mamfactured this year.

100,000-Kilowatt Hydroelectric Generator

" ¢ Ysinarnchiang Hydroelectric Powerplant no. 4 generator
(72,500 1lowatts), the Haichin no, 1 genegxator (57,500 kilowatts),
and =he ‘hechi no. 2 generator (75,800 kilowatts), have begun genorating
power, 2:d it has been iknown that this class could be produced in quantity,
bt 1t 4ic beginving of this year it wan reported thav 100,000«kilovatt
hydriele stric generating equipment had beeu completed at Harbine The
rotor of the water-power turrine is cea from alloy ateel, and the
prinsipa. axie which connects this to the generator is made of 60 tons
of forgel alloy stcel, However, it is not known in what powerplant this
generator is being used,

1,500-Kilowatt and 6,000-Kilowatt Gas Turbine Generators

fiina's first 1,500-kilowatt gas turbine genorator unit has been
trislema mrectored at the Nanking Turbiose Plant since last year. This
unit ~cnasists of a turbine, gas compressor, combustion chamber, and other
accessory eq.ipment, and as a result of trial operation it has been
demonstrated that the starting is fast, revodution amooth, it easily
withatards charge of load, and that it completely meets design require-
pents. Hither light oil, heavy oil, natural gas, oOf oil gas can be used
as fuele ™his we made by the same plant in cooperation with the Steas
muriine and Fower Research Inctitute of the No. 1 Machine Industry
LepeThtment,

Fecently, China's first 6,000-kilowatt gas turbine was sucocessfully
many factured at the Shanghai Turbine Plant, The Shanghai Turbine Plant
kas in recent years manufactured seversl tens cof kinds of steam turbinss
of vari.us models and outputs, and this 6,000-kilowatt ges turbine whish
was tuccessfully trial-manufactured was manufactured in a conparatively
shor* * ~¢ Wwith their own materials. The excellence of its efficiency
was beer deionstrated by 72 hours of continuous full-loed operation.

The znir hody of the gas turbine has a floor space of only adout 30
squ: - reterg, and it was designed for use as a trair powerplant, The
gas iur ine has the merits of light weight, small volume, and fast
startin,, and in coaparing ordinary gac turbine powerplants with steam
turbire powerplants of the same outpui, the building is small, and the
smount ¢ metal material used snd dasic investment are about half,
Operati. persornel of the powerplant are also from about one-third to
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one-fourth the number, Gas turbines of large outpu. are pover m
vhich has also receatly developed internationslly, smi successful
facture of this 6,000-kilovatt gas turbine shows that China's #usty
manufecturing technology hes considerably advanced, Recently, by

of exploitation of the Taching oil field, China's o0il resources have
become very abundant, and it may be noted from that point of view tha:
€88 turbines have been trial-manufactured one after the Other,

1,000-Kilowatt Baock Pressure Turbine

The Hangchiou Turbine Machinery Plant has begun small-sosle proe
duction of a 1,000-kilowatt back pressure steam turbine whioch oam de i
sutomatically regulated and which it successfully trisl-sanufactured,
This is Ch.na's first, and its sensitivity to automatic control is keon,
rcgulation of the electric power load can be done by remote control,
and togethzr with the boiler and generator it can be vsed as a private
powerplant by medium and small-sized light industry enterprises anmd
chemical industry enterprises, and is economiesl, It was successfully
trial-menufactured by the same plant in cooparation with the Steam
Turbine Research Institute of the No. 1 Machine Industry Departmeat,

High-Precision Variable Frequency Power Source

China*s first higheprecision variabdble frequency power sourse ves
succes:fully manufactured in Shanghai, This can continuously change
frequency, one serving the function of several generators, Morsover,
electricity generated from this has high frequency stability, strain is
very slight, and as compared with ordinary generators it is suitable for
efficiency measurement of precision electrical nachinery and electrie
meters, The Changhai Measuring Standards Control Bureau and specieliess
of relsted plants approved the design and manufacture of this power
source, anc it has been recognized that its precision is at the interm
netionally advanced level, and moreover, its volume is small, siructure
simple, and cost low,

120,000-XVA Transformerjy )Movable Lurge=3ized Transforner

The shenyang Transformer Plant, China's largest, has manufaotured
8 new 120,(N0-kve, 220-kilovolt, 3-phase large-sized tr-ansformer for
gencrating Tacilities, Advanced technology Lam been used in ite oocling
equipment, insulation material, and 01l tarnks, Also, the same plant
manufactured China's first 15,000-kva, 110-kilovolt movable largee
#8lzed tranformer, snd delivered it to the reilroad branche. Staticnary
transforners of tiu- seme capacity which are presently nanufactured in
China escced the helght and width limits o steel and girder bridges,
and whe= trey are Yorwarded from the plant, it has been nacessary to
dismantle taem for transport and then reassemble them. 7The new trante
former :an ¢ loated in a #pocially-made frojght car and transported
AnyWwhory tho % oralleondy 50 and be quickly vaed. In addition to its
small volus  ftu resistancy to earthquake. fa #00d, arnd its ure and
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muintonanoe are oonvanient, This wae trialemanufsotured in responss %o
“hira's railroad construction nweds,

Air Circuit Breaker

The Slan uwiteh and Reotifier Plant successfully trislemanufsctured
4 220-k{lovolt compresnsed air cirouit breaker of itu own design, using
domestically-produced materials, Its weight is 11.5 tons, and breaking
of the electric current, arc extinotion, and circuit reopaning, are done
in less than one second. Also, at the Shenyang High-Tension Switch Flant,
a new type of full airecharging type air oircuit broaker for use with
11U-k3ilovelt high-tension iransmission lines was suocessfully trisle
nanu‘aztured, Ones which have been used in China un$il rov wre generally
041 circuit breakers, but the action of the air oirouit breakcr is fast
and its capacity is lurge, When trouble ocours, the power sourocs is
autcmatically cut off within 0.7 second ard reconnected withim 0,25
second. Oil circult treakers require 0,9 second in cutting off and
conrecting, Also, the capacity of the circuit breaker is one~seventh
greater than an oil circuit breaker, and consaequently, its proteotion
range is much greater, Also, 18 tons of transformer oil can ba oOn~
served with one air circuit bregker,

Large-Capacity Silicon Fectifier

The Yeking Transformer Plant, irn cooperation with the Construction
Lesearch Institute of the Metallurgical Industry Department, has maulle
factured a large-capacity silicon rccti.ier element «nd all equipment,
This wat completed with an investment of only about 100,000 yuan and
in about 8ix montns, Prior to this, the same plant has manufastured
three sc¢ts of large-capacity silicon rectifier equipment which have
teer delivered to and used by metallurgical and transportation branches,
ani their operational status is gonod, Une of thoso, the silicon rectie
fier eqtipment used for trolleybusses of the Peking Streetcar Compeny,

{8 ¢f ALOV end 1,000A, and its efficiency iz four percent higher than
a mercury rectifier of +he same capacity, and every year about 40,000
VWE of cirect current electric energy is conssrved, which corresponds

1o 4,000 yuan (660,000 yen). The degrec of autowation of the rectifiex
1s aleo comparatively high, and when trouble occu:s, it ¢an sutomaticelly
charge over tc a reserve circuit, operating continuously, ané even at
~30 1o ~30 degrees centigrade, it functions morm.lly,

The above-related new products were developed as the result of
an exparied moveunent of compare, learn, overtake, and assist, with the
three cinsolidations of workers, technicians, and management, and this
has played a grest role not only in vanguard producta dbut zlso in iaw
creacsing produci:on and raising quality of ordinary products, Bapoaiully.
tre olently-developing product design revolution has produced am ip= W
Tependery * ,rnuur' system which is technologically advanced, economiocally -

‘ . ond unich moreover conforms to China's actual situation.
©, the Jhanghai 51 Electrial Machinery Plant
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has conduoted three revolutions in design of electric motors, Pro=
duction of alternating-ourrent electric motors at this plant developsd
suddenly several years ago, but compared with advanced prodvots withia
and without the country, they still had the defects that production
efficiency was relatively low, weight great, and cost relatively high.
For the purpose of changing this backward situation, the 51 Electrical
tachiinery Plant in 1960 conducted its first producst revolution, Re-
foruing the backward aspect of their own product as cornstrasted with
the product of the internstionally advanced level, they succoeded for
the first time in China in improvement of the JO2-type elactric motor.
Tue totnl waight of the product after reform was reduced by more tham
80 kilograms, and the gap with the internationally advanced level

was reduced, With this success, employees of the 51 Electrioal Machinery

Plant thought this was adequate, and during the next four years did not
greatly improve the product, and indeed the level of capucity ani

weight fell behind the international index, Mcreover, since during thie
time, the international level of clectrical mechines also newly de-
veloped, production of the 51 Klectrioal Machinery Plant fell [urther
and further behind. Taking a certain model number of a four-polar
electrical machine as an example, the product of the 51 Electrical
Machinery Plant had a capacity of only 17 kilovatts, but the inter-
natisnal advanced level had already reached 22 kilowatts, and the 22«
kilowvart clectric motor of the 51 Electriecal fiachinery Plant was 40

¥ilo Tam: heavier than the internationally sdvanced product, Users

were very dissatisfied concerning the fsct that the product of the 51
zlectricel “achinery Plant continued to remain at the level of the 1950s,
Thercupon, in 1354 they conducted the seconda product revolution, Ine
creasing from the provious 17 kilowatts to 22 kilowattes the capacity of
the four«nelar electric moter with a core height of 180 mm, apd reducing
the wcirty by 51 kilograms, the internationel advanc:d level was reached,
This tine, enployees of the 51 ¥lectrical lMachinery 2lant, not being
sat:sfisd with that result, and s.udying thc repori of Premier Chou
En~-lat no the .nird People's Representativaes Counference, noticed that
the two design revolutions accomplished o far had stooped at only
Yeetoring up" Lo the international level, and that there had not been
the gt volition to "surpass™ the international advanced level,
Thereapon, tihls year they conducted the 'hird deaign revolution. In

EE S thay succeeded in deaigning m .ors ol ntill greater output
and e-1ll Yeus volure, In one of these, with a core height of 160 umn,
tros croaety wan increased from 10 kilowsntts to 17 «ilowatts, wnd in
arotner w Lhoa core heipght of 14C mm, the eapacity was increaased {rom

2¢ kisowatin 1o 4L kilowatts, Important technicel characicristios of
theoe procacte, sush as weight and cavaecity, all .vepass internaticnal
alvanc i jrotucts of the same type.

Altoy teking the Chapgchou “ransformer Plant as an sxample, this
plant, yrticering torethner and rpplying last year's cxnarivncy, 0ONne
tirued tn tevelop n wovement o!f cowpare, leern, overtasle, ane acrist,
and 1Y ue aloo cocentiy raisec the quality of three kinds orf transe
formwer. ' the leved of firsv-clasn productu, Just ycar, the Changohou
Trans e Plant dnvestiprted the points vherein in esch -~ f the fouxr
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quarters, parts and manufacturing processes were inferior as compared
with the shanghai "ransformer Plant, at the seme time periodically
exchanging data with 12 transformer manu’acturing plants throughout

the country, making clear the objectives in each per:od of its own
plant's products reaching the order occusied in the whole country of
quality and cost by comparing, learning, overtaking, and assistinge

As the result of one year's effort, they caught up w.tii or surpassed the
advaniel .evel of Ghanghai in more than 100 processes, remarkably ine
creasing the quality of transformers and also reducing cost by rnearly

1" nercent, towever, employees of the plant, never heing satisfied with
‘recet accomplishments, and based on the experience of last year,
soanteed e ogroup of management, teclinicians, and workers at the tee
girniy o7 February of this year, and with 50 key point problems sent
ther Lo tie Hsiangtfan Zlectrical Machinery Plant and the Shanghai

Urens ‘ormer Flant, having them work on the spot and study advanced
s¥ner.enes,  llerein, they not only learned that the total working time
regur-ed .n electric locomectives used by plants and mines and made

by thyur owwn plant was more than twice that of the Heiangt'sn Electrioal
Mochisery 'lant, but discovered thet 860 processes, excepting the one
process o’ gear cutting, were inferior, Upon returning, the persons wheo
halogone ot to study discussed backward points of the various parts

ani proce .cey, and nade clear tre objective to catch up. Since then,
‘hey have dec’ded upon concrete steps for overcoming backwardness and
sre 8 .cadly advancing.

St oengthening of Agricultural Assistance and Scientific and
Fe hinical kKesearch

“»elopnant of the electrical machinery irndustcy has great
#isnitdceice for not only the various branches of industry, but alee
axriculzu-e, lecently, Chinese agricultural electrification has quiokly
dvanced, and from 1957 to the present, the capicity of eleotric motors
ricultural irrigation increased 33 times, and the smount of
y used by farm villages inereased 25 times (80 percent of
vned in agricultural production) (Chungkuo Hsinwen, 25 September,
pr Chuan Tso-i, Head, Water ltesources and Electric Fower
it te Mo the electricel machinery industry which is “facing®

tures, similerly to other brsnches of industry, farm villages
t, and cannot be neglected, China's electrical machinary
@sition te suvply.ng a large amount of farm village hydro-
‘TA%ing equipment, transmission and transformer equipment,
Ceer irr.gation equipment, and agricultural ty-products pro-
coent o in support of agriculture, has also in recent years
S50t on of products urgently needed in agriculture, forestry,
‘nyry by-products, and the fish industry, such as electrice
: y #luctric-powere’ plows, electric saws, eleciric hair-
Sy v on weparators, electric locomotives for forestry use, and
coecred egulipment Tor fishing vessel use.
oy for the ‘pose of sirengthening agricultural assistunce,
e oimoedeer e ety cquipment manufacturing plants have

ured lov
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experimentally established service stations, providing technical service
for farm village electrical equipment, Farmers are anloo aelighted that
many servicee are being provided in the fields of ocomplete provisiom of
equipment, installation, teshnical guidance in operation, technical
training of supervisory personnel, and expansion of repair of existing
equipment,

China's scientific research work in the electrical machinery
industry is also advancing rapidly. In addition to the overall researob
institutes and laboratoriss established in such places as Peking, '
Shanghai, and Canton, research organs are being established withim ke
various speoialties., For the past several years, various research units,
earne-tly carrying out the policy in their scientific research of
"facing industry and eerving industry,"” have expedited development of
producztion and technology. They have made a great contribution im such
fields as electrical machinery cooling teoknology, high-tension teche
nology, vacuum metallurgy technology, new welding technigues, produets
for damp and torrid regions, new types of electrical machinery matewials,
and new insulation materials, Along with development of secientific
research, a rescarch experimental btase has alsoc gradually been sstalb-
lished, &nd a scientific research cemp embracing a considerable mumber
has arisen,




